NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

1/17 



100 



r 



GLOBAL BIT LINES 
A 



103- 



TOP SELECT 



102 

113 A_p^ 



WORD 
LINES 



117> 



-< 



SELECTED 
WORD LINE ~\~ 
109 



111 



BOTTOM 
SELECT -y 

115 

GLOBAL 

SOURCE 

LINE 



-114 



TMos 



1^110 



x 116 



T 
101 



104 



JZ 



u 



H 



TH12 

TM20 



119 



-105 
106 



t 



FIG. 1 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

2/17 



Vunbsel 



Vbselb 

Vwlpass 
Vwl 
Vwlpass 

Vbseld 



176 



164 



166 

A_. 

168 
166 



170 



Vunbsel 



Vwlunsel 



Vunbsel 



176 

A_. 

178 



180 



Vunbsel 



176 



• 



173 



oo 



165 



h4r 167 



r 

i 

183^1 | 



if 



169 



167 



h-V 71 



CO 



CO 



J 



175 



n 

i 
i 

uJ 



Jul 



162v 



to 



181 



GO 



185 



VH, H 



183 



r 

i 

i87 \j— i 



u 



189^L 



CO 



-162 



CO 



CO 



CO 



Vgbl 



160 



174 



Vdadj 



172 



Vdrain 



182 



Vdunsel 



FIG. 2 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

3/17 



Drain at 
Vinhibit 



Top access 
(TOP SELECT) 



Bottom access 
(BOTTOM SELECT) 




Selected word line (-|lL ) ^ 



Vwlpass — 1 1 H U 
187 



VlNH or OV on adjacent GBL 



FIG. 3 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

4/17 



Top 
Access 



Adj GBL 



Either Vinh or Ground 



Vinh 



Vinh 
0V 



Drain 



Selected WL 



Unselected WL 



Vpgm 



Vpass 



Vpass 



Vinh 



FIG. 4 



Top 
Access 



Adj GBL 
Drain 



Selected WL 



Unselected WL 



Either Vinh or Ground 



7V 



7V 



13V Vpgm 



4V Vpass 



>Vinh+Vt=~7V 
~4V 



Vinh 
0V 



-Vinh « 6V 



FIG. 5 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

5/17 



Top 
Access 



Adj GBL 
Drain 



Selected WL 



Unselected WL 



Either Vinh or Ground 



7V 



13V Vpgm 



7V 



Li 



4V Vpass 



>Vinh+Vt=~7V 
~4V 



Vinh 
0V 



Vinh 



FIG. 6 



Top 
Access 



Adj GBL 



Ltl 



Either Vinh or Ground 



Li 



>Vinh+Vt=~7V 
~4V 



Vinha6V 



Drain 



Selected WL 



Unselected WL 




13V Vpgm 



4V Vpass 



Vinh 



FIG. 7 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

6/17 




NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

7/17 



CO 
LU 



OO 





NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

8/17 




NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

9/17 




NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

10/17 




A 'MIA D}PQ 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

11/17 



250 



GBL at Ground (OR Vinh) 



Top access i.l 


251 


\ I Ur oLLLL I ) 1 r 

V/ 1 1 • 1- 

Vwlpass — 1 1 f 


I r 258 

' J i-/m\ 

, F ( u ) 

i 


Vwlpass — 


i 

w 


Selected Word Line 


[)S(H) 


Vwlpass — \\[ 


j F(U) 


( 

Vwlpass — 


j r 258 
\ J F(U) 




-w254 


Bottom access 1 1 ^ 
(BOTTOM SELECT) 


Drain 


can float 



253 



or at ~ half Vinh 



FIG. 13 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

12/17 




NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

13/17 




NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

14/17 



ROW 
ADDRESS 
SIGNALS 



M 



504- 



CONTROL 



ZD 
O 

O 



O 




508 



\J 



s 

512 



500 



MEMORY CELL 
ARRAY 

502 



COLUMN CIRCUITS 



N 



COLUMN 
ADDRESS 
SIGNALS 



506 



FIG. 16 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

15/17 





m 
i 




rn 
i 




rn 
i 




m 
i 




l 


i 

-4- 




i 

-i- 




i 




i 

-i- 


1- 


1702- 
1701— ^ 


i 




A 
i 




A 

I 




A 
i 




I 


i 




i 




I 




i 


{ 




i 




i 




I 




i 




I 


i 




H- 
I 




-+- 
I 




-+- 
i 


I 




i 




I 




I 




i 




I 


i 




I 




I 




i 


I 


o 
o 


-+- 

LU 




-I- 

Lu 




-h 

LU 




-+- 

UJ 





I 



I 



I 



103 105 107 109 
GLOBAL BIT LINES 



113 



•113 TOP SELECT 



WORD 
LINES 



FIG. 17A 



GLOBAL BIT LINES 103, 107 ON ONE LAYER 
GLOBAL BIT LINES 105, 109 ON 2ND LAYER 



FIG. 17B 




1701 J-A 



LU 
l 

103 



I 

T 



+ 



J~113 



I? — -—113 



UJ UJ 

I I 
105 107 



FIG. 17C 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

16/17 





















































K^176 


To ^ 
Vdrain 












.To 
GBL 


Cf 


.To 
GBL 








^ To 
Vdrain 


I 
























K-164 





























FIG. 17D 



To 
Vdrain 

To - 
GLOBAL 
BIT LINE 

103 




V V V V 

Vdrain To Vdrain To 

GBL GBL 

105 109 



To GLOBAL 
BIT LINE 
107 



J~176 



To 
Vdrain 




WORD 
LINES 



3-^170 



FIG. 17E 



NAND Memory Array Incorporating Multiple Write Pulse Programming 
Of Individual Memory Cells And Method For Operation Of Same 
En-Hsing Chen, et al. 
10/729,844 

17/17 




1820 



1821 



1801 



1802 



1803 



1804 



1805 



FIG. 18 



